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1 DESCRIPTION

1.1 Purpose

Information collectedand described heres used to inform the site design activities ftire NEON

project Aquatic Instrument SysterfAlS) This report includes information gathered by tAguatic

(AQU), Facilities andCivil Construction (FC@nhd Environmental, Health, & Safet{l$ teams. The

purpose of this report is for the science team to outline what is desired at each site within a domain in
2NRSNJ 12 200GFAYy GKS o0Said &OA Sy G/ Chaleryk Quiestidn® & & A 0 f
therefore, this is not a design document, but a report that is an input to the design process.

This report takes precedence over other documents and reports that may repeat the information
contained herein.

The Appendices indlie summary tables for theonvenience of thanultiple audiences of this report;
some of the information in the tables is repeated from the body of this report while other information is
exclusive to thesummarytables.

1.2 Scope

AQU site characterization inforation presented in this documetis for the D17 aquatic site locations:
Teakettle 2Creek(core)and Upper BigCreek(relocatable) Issues and concerns for each site that need
further review are also addressed in this document according to our kresvledge.Unless otherwise
noted, the information contained herein takes precedence over the same information repeated
elsewhere; thereby, this document contains the official chaagetrolled information pertinent to
these sites.

Disclaimer:All latitude and longitude coordinates are subject to the variation inherent in our GPS

equipment and the conditions at the sit&Someof the Aquatic sites are in narrow canyons with limited
satellite coverage; resulting toordinates that are not accurate to \Win 50 cm.
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2 RELATED DOCUMENT®MACRONYMS

2.1 Applicable Documents

AD[01]

AD[02]

ADI[03]

AD[04]

2.2 Reference Documents

ROO01] NEON.NPR.000008 NE@Nnym List

RO02] NEON.NPR.000243 NEON Glossary of Terms

ROO3] | [Reference to photos]

RO04] | [Reference to map(s)]

2.3 Verb Convention
"Shall" is used whenever a specification expresses a provision that is binding. The verbs "should" and

bYl&h SELINB&& y2ynYlIyRIFIG2NE LINPGAAA2YAEAD b2Affth Ad
of the design activity.
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3 D17AIS SITE CHARACTERI2ZN REPORT

3.1 Teakettle 2 Creek

Teakettle 2 Creekite isa wadeable streamon western slope of the SierraNevadaMountainswith a
watershed size of approximatel302 ha (see TKand TK2Ain Figure 1) The Teakettle 2 Creek
catchment is entirely locatedithin the Teakettle Experimental Arga@EA)which is located in the north

part of the Kings River watershedihe TEA is owned and operated by the USFS Pacific Southwest
Region It was established in B® for timber management researchK3 (Figure 1) is currently being
monitored and controlled for projects that are currently managed by USFS PSW and the Kings River
Experimental Watershed (KREW).

TEA is located in the northern area of the Kings Rivaenslaed. TK2 is located at an elevatitivat
spans 2109 m2489 m.The average annual precipitation at 2100m is 110 cm andrsagly by snow.
The area is representative of a subalpine forest (see Flora section béltw) Teakettle 2 Creek
watershedis a southest-facing, seconarder with a slope of 8 percent that passes through senescent
red fir.

A _ .‘ \ y y [""2"

— {._ LAY s A e = | -

Figurel. Map of Teakettle Experimental Area and watershed boundaries.
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3.1.1 Geology, Flora and Fauna
3.1.1.1 Geology

TheTeakettle 2 Creetwatershed lies in the Sierra Navada batholith. This batholith is comprised mainly
of granite rock and was formed approximately 200 million years ago. The soils in the region are poorly
formed due to the climate (cold winters, dry summers), the resistaridaegranite to weathering and

the removal of eroded material into drainages before further weather and soil formation can occur.
Therefore soils in this region have low horizonation, clay content and weak structure. Weathering of
granite rocks results irunoff with low dissolved solid content and leads to low nutrient waters.

The proposed aquatic reach for the NEON site lies in the lower extent of TK2 and is the lowest gradient
section within the watershed.

3.1.1.2 Flora

The Teakettle Experimental Forest repents a subalpine forest that is dominated by a mix of conifers.
Vegetation is characterized by distinct patch conditions of clasawpy tree clusters, persistent gaps
and shrub thickets. The composition of the vegetation follows the elevation gradightwhite fir
(Abies concoldr sugar pineRinus lambertiang incensecedar Calocedrus decurrepsleffry pineRinus
jeffreyi), and red fir at the lower elevations to red fir, lodge pole piRi(s contorty and western
white pine Pinus monticolpat higher elevations.

The riparian area is extremely denséh shrubs.There are also numerous down trees and debris jams
along the reach.

& ~ A Tl IS SR AN
Figure2 Photo of dense shrubthat are typicalthe riparian vegetationalong Teakétle 2 Creek
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Figure4 Example of mixed conifer forest with clusters and pathes of thick shrubs typical of the
surrounding terestrial area.

3.1.1.3 Fauna

TBD
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3.1.2 Historic Data
The following historic data was captured from web portals and was collected by government agencies.
3.1.2.1 Hydrology

There are two gauging stations upstream of the proposed Teakettle 2 reach, one on TEAK2 and one on
TEAK 2AData was gathered at these weirs from 1967983. No more current records have been
collected. Data from both gauging stations was downloaded from USGS, synchronized and added
together to created a historic hydrograph for the proposed Teakettle 2 Hitese gauging stations are
located approximately 1000m upstream from the base of the AQU réduh.combined catchments of

these two streams and the downstream AQU site is approximately 302 hectares.

The hydrograptshows a mean base flow of 11 LPS indhtumn months.Snow melt begins in March

and peaks in June. The graph shows that discharge during the peak flow months of May and June is
approximately 18 times greater than base flow. This level of fluctuation in flow will pose many
challenges in terms dfite deployment and operations. Our infrastructure is designed to accommodate
this flow, however, we will have to see what the true impacts are once the sites are constructed. Further
sampling protocols may need to be augment to accommodate high flowitimmsl

Sawmill Flat

o B

Ak

Goog[év'earth

© 2015 Google

LT .

Figure5 Map showing the (inéctie) USGS gaging statinsTﬁlSSSO and 11215820 located upstream
in the Teakettle 2 Creekvatershed.
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Mean Monthly
Discharge 1957-1983

7D17 - TEAKETTLE CREEK 2 (TECR) pd \

Discharge, LPS
o
S}
|

"] Base flow
0 _| ~11LPS
I I [ I I I I l [ I I |

1 2 3 4 5 6 7 8 9 10 11 12
Month of Year
Figure6 Hydrograph for proposed Teakettle 2 site showinlget monthly discharge average over 1957

1983.

3.1.2.2 Climate and Meteorology

The closest weather station that measures both precipitation and air temperatatghe Wishon Dam.

It is approximately 7 km away and-20m lower in elevation. These data were captlifrom the
California Data Exchange Center hosted by the Dept. of Water Resources. These data are considered
provisional.

The data show a mean daily variability in air temperature of approximateZ.2Brecipitation is

heaviest through the winter monthwith summer months being very dry. The bulk of precipitation at
this site and elevatiofalls as snow.
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Bedr coneh DKY ()

W2

PMR

PATTERS ON
mounNT.®InN »

Figure7 Map showing the location of the nearest weather station measuring both precipitation and
temperature (circle) elative to the NEON site (star).
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Air Temperature at Wishon Dam, 1996 m
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Figure8 Time series of air temperature measured

Precipitation at Wishon Dam, 1996 m
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Figure9 Monthly averagedprecipitation data.
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3.1.3 Infrastructure and Construction

3.1.3.1 Aquatic Auxiliary andAquatic Portal Loations for Construction

The initial estimated location for the Aquatic Auxiliary Portal is:

Met Station

Met FDP mou P L o : " VgL
: - 4

Pgwer Pole

© 2015.Google \ & e 2 V N
Figurel0 A GoogleEarth-Derived Image of Aquatic Auxiliary Portal ferl7 Teakettle 2 Creek

The initial estimated location fahe AquaticPortal is shown in Table 1

Tablel Aquatic Portal Location

AquaticPortal Latitude Longitude
Location 36.955366° | -119.026147°

Pagel8of 60
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3.1.3.2 SensoiLocationsfor Construction

AQU, with support from EH$as the followingfield GPS coordinates for S1 and &&1 met station
locations Many aquatic sites are in narrow canyons or covered by dense canopy, which reduces
satellite availability. In these situations, AQU will provide a description of the location and an
approximate GPBcation (e.g. not accurate to within <1m). This description will suffice for the planning
stages, but sites will likely need to be physically marked prior to construction

Satellite coverage afeakettle 2 Creekluring site characterizatiowas sufftient andproducedgood
estimates of sensor locations as the GPS unit was able to connect to 6+ satellitelé dbrthe
measurements. Accuracy of the measurements was reported by the handheld device amstdr
levels.

These coordinates are to beadgfor theinput to the AlSlesign:

Table2 Sensor 1 & Sensor 2 Locations

(Disregard upper table it cannot be deleted)

Latitude Longiude

st 37614199 -119.024981°

S0) 36.955204° | -119.023544°
Sensor Latitude Longitude
S1 36.954756° -119.024981°
S1-FDP 36.954853° -119.025441°
Y 36.955204° -119.023544°
S2- FDP 36.955175° -119.023705°

Table3 MeteorologicalSensor Locations

Sensor Latitude Longitude
Met Station | 36.955269° | -119026122°
Met ¢ FDP | 36.955360° | -119.026171°
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Waterfall

End of ‘AQU Reach

Waterfall - Sm
Chet kD
Met Station N #94

(Googleearth - s
©,2015.Gaogle > 3 g ;. { . “_‘ o )

k2, 2 8" A4 » ¥ 5 e
Figurell Kmz Fileof D17 Teakettle 2 CreePenoting Locations of S1, S&)d Met. Station

Page20of 60



n e ;.3 n Title: D17AIS Site Characterization Report Author. J. Vance Date 02/25/2016

NATIONAL ECOLOGICAL OBSERVATORY NETWORK

NEON Doc.:#NEON.DC0.003536 RevisionA

| /

v’

Figurel2 Upstream view of the S1 location at D17 TeaketBeCreek.

l“ . vi
Figurel3 Downstream view of the S1 location at D17 Teakettle 2 Creek.
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Figurel4 Upstream view of the S2 location &17 Teakettle 2 Creek.

|

Figurel5Downstream wew of the S2 location aD17 Teakettle 2 Creek.
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2% Met station« "
‘placed at pack *

Flagging pole:
at FDP location

Figurel6 View of met station location from the field device post.

3.1.3.3 Stream Reach Characterization

The standard salt injection for flow measurements and travel time was notigtedhfor this site at the
time of characterizationAdditionally the depth of snow and presence of ice made a typical habitat
survey unsafe to perfornilo overcome these limitatiaand reasonably estimate the travel time and
thus the sensor reach lengtnsmaller survey of habitat and velocity was perform&®00m section of
the lower extent of the reach was surveyebhe average veldy was estimated to be 10 cm/s (see
Table 4). Based on this velocity and a target travel time of a@mately 30 min fo base flow, the
sensor reach length would be 180tdpon investigating the reach for pools at that distance the sensor
locations were chosen at distance of 190fhe discharge measured approximately 3m upstream from
the S1 location was 6 LPS at the timelwdracterization.

Table4 Survey results of 200m subset of reach.

Habitat Percentage Covefbo Average Velocitycm/s
Riffle 33 20
Run 33 6
Pool 33 4
Mean Reach Velocity 10
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It should be noted that the difference betweerasge and seasonally high flows is approximately 18
times. Therefore it may result that a 190m reach length it too short to successfully measure stream
metabolism at a temporal coverage that meets the observatory requiremditsediate this risk, we

have pgaced the S1 FDP 30m upstream from the sensor location. There is a pool located approximately
50m upstream of the chosen S1 location to which the sensor may be moveduwithanging the
power/comms installationsThis may not be needed and will not be elghined until approximately one

year into operations of the site.

End of AQU Reach

Met Fop O B A s2 ¢ Waterfall - 5m

[Mel Station

52 RGP

S1 Opt SOm(Exte’nnon

Biror’ §

S1

Google earth

. <
© 2015/Go0LIEN S

= a

Figure 17 Map showing the location of an optional S1 pool (pink star balloon) if it is found during
operations that the current sensor reach is insufficient tagture the data required.

3.1.3.4 Bank Morphology
The bank angleis estimatedfrom the top of the bank where one might stand to observe the

stream/lake, to the top of the water. The estimated angle is from the water to the bank, as illustrated in
the figurebelow.
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120° Bank

Water surface 1
i - o

Figurel8 How Bank Angle isMeasured

During2015site visits, AQU observed the following bank conditions at S1 and S2:

Table5 Bankattributes of D17 Teakettle 2 Creekensor locations.

Morphology Type S1 S2
RB angle 90 90
LB angle 113 162
Maximum water 1.47m (from channel thalweg t¢ 2.1m (rom channel thalweg
height bankfu) to bankful)
Bankfull width 4.5m 6.5m
Substrate compositior]  Bedrock, pbbles andand Bedrock, pbbles andsand

* RB (right bank) and LB (left bank) are determined by facing downstream.

Figure 9 above shows the steepness of the stream banks and general riparian vegetation along the
stream reach.
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Figurel9 Cross sectional geomorphologurvey of S1 pool.
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Figure20 Cross sectional geomorphology survey of S2 pool.
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3.1.3.4.1 Groundwater Wells

This section will be revised once the NEON hydrologist has had a chance to visit the site and determine
well locations and insthdtion method. Shown in Figure 24 an idealized well layout for the site. This
figure will be updated following a visit during the late spring/summer 2016, and the coordinates will be
supplied in Table 5.

The groundwater observation wells network at theeqiFigure21, Table6 will consist of 8 wells installed
using either a powered hand auger or a dirpcish rig (i.e. Geoprobe). Due to the geology of the site,
well drillingmay be diffiault and groundwater maype limited. Topography at the site is pradmately
high gradient granite with subalpine forest spread throughout the site.

Generally the site is accessible for the rig and installatiaris anticipated to balifficult because of the

high gradient geology The estimated drilling depth is aboB® feet for all wells. The exact location of

the wells may need to change slightly if the rig is unable to reach the desired locations due to the
presence of downed trees, thick underbrush, or seasonal boggy regions. The presence of obstructions in
the subsurface (e.g. glacial erratics) does not appear to be an issue for this site and minimal issues are
anticipated with the installation of the well network.

AQU prefers the surface completion of the wells to include an afgpade stickup protective coer and

be minimally invasive. The State of California has several requirements for construction of groundwater
monitoring wells that NEON will either need to meet or apply for a waiver. Chief among the State
requirements are 1) an acceptable grout td file annular space such as neat cement, bentonite chips,

or a bentonite / cement mixture; 2) surface seal of the well requires a poured concrete or cement slab
poured around a steel outer casing with a locking cap from a depth of 2 feet below land dorthee

top of land surface.
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Figure21 Initial Groundwater Well Locations Based on EM

End of AQU Reachy ‘ o
: A 400.m

S kmz FilBEt Teakettle 2 Creek

Table6 Groundwater well locationsat D17 Teakettle 2 Creek

Well ID Latitude Longitude

D17-TECFOW01
D17-TECFOW-02
D17-TECFOW03
D17-TECFOW-04
D17-TECFOW-05
D17-TECFOW-06
D17-TECFOW07
D17-TECFOW-08

3.14 Site AccesdNeeds

Teakettle 2 Creels locatedin the Teakettle Experimental Argahich 5122 km ENE of Fresno, ICis
reachable via Highway 168 to Shaver Lake and then south on Dinky Road to McKinley Grove to Blackrock
Rd. Travel in the area is via maintained paved roag@sto the lower portion of McKinley Grove and
Blackrock which becomgravel roads. The fing8km are unmaintained roadsvhich will require snow
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chains and four wheel drive vehicles to access during winter months. There is a gate with a coded lock
at the access from Blackrock road (Figlivebelow). The parking is sulike for one vehicle with a tum
around area near weir on Teakette

S IS (T

Cheadiay Gauging Station

1000m
Gauging Station

! €52 - End of AQU Reach
A4, Waterfall -*5m
A 2'EDP s
B1°Fop

Google:earth

©2015:Google LR v ¢ -

Figure22 Map of site location showing the access roads (white) and pathways (yellow) , location of
the access gate and parking area.

There is an existingaph leading from the parking area to the gauging stations on Teakettle 2 and
Teakettle 2A. This path is an abandon road. Currently it has many downed trees, many of substantial size
(Figurel?7). We request that the trees in this path be cut to allow a $imatk vehicle to be driven into

the site during winter monthsSnowshoesvill be necessary faaiccessing the sensors and streduring

winter months; however a track vehicle for the snow will be necessary to transport equipment to
execute sampling and rirdenance protocols. Figure XX shows photos of the trail and downed trees for
reference.
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Figure23 Photos of the access path and examples of downed trees that require removal.
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Figure24 Photo of pakmg area where road terminates at eX|st|ng bridge and gauging station on
TEAKS.

3.1.4.1 SciencePerspective onAccesdNeeds Pathways,Sairs, Bc.) to Reduce Site Eosion/Impact
No stairs or new pathways will be required for construction or operation at tiee sit

3.15 Communications at the i%

See TIS Soaproot site plan.

3.1.6 Power at the Site

The local power utility company RG&E.
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3.1.7 Site Science Construction Constraints and Limitations

No stairs or new pathways will be required for construction or operation at the. silowever,

construction activities will needed to be coordinated with the Teakettle Experimental Area management

and UC Merced faculty to ensure there are no impacts to ongoing studies in the area (TEAK3).

Sitespecific issues to consider @7 Tealettle 2 Creelare:

Driving and access constraints @t 7Teakettle 2 Creeére:
9 Access to sensor locations Beakettle 2 Creels via existing trails and should not require

the installation of additional trails.

1 Some minor trimming of trees @hg the stream reach may be required to support

monitoring and observational sampling activities in the reach.

3.1.8 Other Issues

No other science issues are identified at this time.
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3.2 Upper Big Creek

TheUpper Big Creegite is a wadable stream dhe westen slope of the SierrdNevada Mountains with

a watershed size of approximateB4 km?. TheUpper Big Creekatchment is entirely located in the
Sierra National Forest, which consists of mixed mature cottonwood trees, short grasses, and shrubs. The
flow regime ofUpper Big Creels typical of snowmelt dominated mountainous streams in the west.
Base flows are lowest in the winter (Novembédarch) and highest in the late spring (Agrdune).

! havelpLgke

©Id Bretz Mill

Bretz Mill

¥

Googleéarth

22015 Gongle:

Figure2 Map of Upper ig Cree&atchments for NEON AQU site (blue) and expanded permitted area
(orange).

3.21 Geology, Flora and Fauna
3.2.1.1 Geology

TheBigCreekBasinliesin the SierraNevadabatholith within the southernextent of the SierraNevada
mountainrange.Thisbatholith is comprisedmainlyof graniterockandwasformed approximately200
million yearsago.Thesoilsin the regionare poorly formed dueto the climate (coldwinters, dry
summers)the resistanceof the graniteto weatheringandthe removalof erodedmaterialinto
drainagesbeforefurther weatherandsoilformation canoccur.Thereforesoilsin this regionhavelow
horizonation,claycontentand weakstructure.Weatheringof graniterocksresultsin runoff with low
dissolvedsolidcontentandleadsto low nutrient waters.
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TheNEONFIUsite characterizatiorof the proposedSoaprootsite found the following characteristics:

Soils: Dominantsoil seriesat the site: HollandFamily,35to 65 percent

slopes.Thetaxonomyof this soilis shownbelow:
Order. Alfisols
Suborcer: Xeralfs
Greatgroup: Haploxeralfs
Subgroup Ultic Haploxeralfs

Family Fineloamy,mixed,semiactive mesicUltic Haploxeralfs
Series HollandFamily 35to 65 percentslopes

Additional Site Aspects:

Watershed:(Upper)7.37km? (Whole- 33 kn)
Elewation rangeover catchment:1003m- 1700m

ElevationRangeover suggestedeacharea:1132m1153m

SuggestedReacHength:1130m
Meanannualflow volume:5 cfs
Meanannualflow velocity:1.1fps
Streamorder: 1

2011NationalLandCoverDataset:
Deciduoud-orest(41):0.4%
Evergreeri-orest(42):88.3%
Mixed Forest(43):0.7%
Other:10.6%

3.2.1.2 Flora

TheUpperBigCreekBasinecosystenis dominatedby coniferous(ponderosaandsugarpines,cedar,
sequoiaredwood,white fire) forestwith a meancanopyheightof 32m. Theunderstoryis primarily

scrubshrub.

Theriparianforestis dominatedby cedars pinesandfirs with a smallpercentage(<1%)of blackoak,
white alder, Oregonashand cottonwood. Theunderstoryis scrubshrubwith fernsandgrassesThe
riparian forestfloor containsmuchhigheramountsof organicmatter dueto deadfall, shadingand

higherhumidity.
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3.2.1.3 Fauna

Theaquaticflora includesaquaticplantsand algaewith mossalsopresenton largewoody debrisand

rocks.

Brooktrout havebeenseenduring NEONsite visitsto BigCreek Brownandrainbowtrout mayalsobe
present. Amphibianshavenot beenseenbut alsohavenot beensurveyedor andthereforetheir

presencds unknownat this time.

Federallylisted speciesn the SNRhat maybe impeachedoy NEONAQUincludecutthroat trout
(Lahontarand Paiute) the Yosemitetoad, Serra Nevadayellow-leggedfrog and Californiared-legged

frog.

3.2.2 Historic Data

The following historic data was captured from web portals and was collected by government agencies.

3.2.2.1  Hydrology

A ol
it ‘h'.’-' )
Figure28 Photo of crayfish.

There wa a previousUSGSjauging station(11219000) approximately 4 kmownstreamfrom the

proposed NEON sitelThe record from this station is severely limited with the only records being

collected between 1912 1914.No more current records have been collect&hta from 1912 shows a

remarkably higher flow pattern than in subsequent years indicating a dramatic change in watershed
management. Therefore only the data from 191314 was considered in analyzing the flow patterns in
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the reach. The gauging stationlicated approximately 4rk downstreamfrom the base of the AQU
reach. The catchment area where the gauging station is located is 50.8km. The ratio of catchments
between the AQU reach and the gauging station was used to scale the historical data to estienate
hydrograph fo the AQU site (Figure 25

The hydrogaph shows a mean base flow of LBS in the autumn months. Snow melt begins in March
and peaks i\pril. The graph shows that dischardering the peak flow month of Apiig approximately
21timesgreater than base flow. This level of fluctuation in flow will pose many challenges in terms of
site deployment and operations. Our infrastructure is designed to accommodate this flow, however, we
will have to see what the true impacts are once the sees constructed. Further sampling protocols
may need to be augment to accommodate high flow conditions.

There is some indication that Big Creek may be spring fed since it has had consistently flowing water
during late season site visits in October 2004 &eptember and November of 2015. During these visits
the primarily snow fed stream of Summit Creek was either dry or flow was extremely low. Providence
Creek which is also primarily snow fed has been completely dry during both visits.

Oz

Rbck Haven

s ,‘;v
SN

Shaver Lake

Old Bretz Mill

Bretz-Mill

USGS 11219000

5"

Googleearth . 2

Figure29 Map of inactive USGS gauging statino 11219000.

© 2015 Google
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Figure30 Hydrograph of mean monthly discharge based on historic data and catchment scaling.

3.2.2.2 Climate and Meteorology

Theclimatein the BigCreekwatershedis consideredMediterraneanwith warm dry summerswith
temperaturesrangingfrom 14-20°Candmild to moderatewet winters with temperaturesrangingfrom
0-9°C.Theannualmeantemperatureis 11.52°C.It representsmoist sitesof the SierraNevadawith
annualprecipitationaveraging®04.8mm.lt is belowthe snow-dominatedtransition elevation,with
recentlydecreasingproportionsof precipitationfallingassnowbetweenDecembemland March.

The closest weather station that measures both precipitation and airprature is at theFence
Meadow Lookout It is approximatelyl0 km away and 40® higherin elevation. These data were
captured from the California Data Exchange Center hosted by the Dept. of Water Resources. These data
are considered provisional.

The dda show a mean daily variability in air temperature of approximatelyC2@Precipitation is
heaviest through the winter monthand early springvith summer months being very dry. The bulk of
precipitation at this site and elevation falls w&n. The datafrom this weather station show an recent
average of approximately 40cm of precipitation annually. This is about half of what is historically
reported for the site; however this is likely due to the change in location and elevation of the station
relative to the site. The same discrepancies in temperature are accounted for by differences in station
location.
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Figure31 Map showing the nearest weather station for which historic meteorological data was

captured.
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Figure32 Time series of the accummulated daily precipitation for 202815.
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Figure33 Time series for the air temperature for 2013015.
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3.2.3 Infrastructure and Construction
3.2.3.1 Aquatic Auxiliary andAquatic Portal Loctions for Construction

The initial estimated location for the Aquatic Auxiliary Portal is:

The initial estimated location for the Aquatic Portal is:

E\'QU Portal

Power Polég etz Mill
Power Pole :

, A
e N

Coogle earth 44 s
Figure34 A GoogleEarthDerived Image of Aquatic Auxiliary Portal f@¥x17Upper Big Creek

Table7 Aquatic Auxiliary Portal Location

Aquatic AuxiliaryPortal | Latitude Longitude
Location 37.057186° | -119.254828°

Table8 Aquatic Portal Location

AquaticPortal Latitude Longitude
Location 37.057186° | -119.254828°
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3.2.3.2 Sensor Locations for Construction

AQU, with support from EH$as the followingfield GPS cadinates for S1 and S2 andet station
locations. Many aquatic sites are in narrow canyons or covered by dense canoipf, neduces
satellite availability. In these situations, AQU will provide a description of the location and an
approximate GPS location (e.g. not accurate to within <1lm). This description will suffice for the planning
stages, but sites will likely ne¢ad be physically marked prior to construction

Satellite coverage at Upper Big Creek during site characterization was sufficient and produced good
estimates of sensor locations as the GPS unit was able to connect to 6+ satellites for all of the
measuremets. Accuracy of the measurements was reported by the handheld device ansido

levels.

These coordinates are to be used for the input to the AIS design:

Table9 Sensor 1 & Sensor 2 Locations

Sensor Latitude Longitude

S1 37.058728° | -119.256475°
S1-FDP | 37.058636° | -119.256523°
S2 37.057549° | -119.255451°
S -FDP | 37.057602° | -119.255534°

Tablel0 Met Stationand STREON nutrient addition statidrocations

Infrastructure Latitude Longitude
Met Station 37.057161° | -119.254937°
Secondary Precipitatio| 37.057164° | -119.255075°
Gauge

Met/Precip- FDP 37.057154° | -119.255098°
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Figure35Locations of S1$52,Met Station andSecondary Precipitatiofior D17Upper BigCreek
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